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IHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 1o XMMHK Ha YpOBHE OCHOBHOT'O 0011eT0 00pa30BaHUs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTeNIbHOW MPOrpaMMbl OCHOBHOTO
obmero obpaszoBanus, npeacraBieHHbIX B @I'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHIEMIIMHU MPENoJaBaHus yuyeOHOro mpenMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusax Poccuiickoit @enepannu.

[Tporpamma 1o XuMHUM JHa€T MPEACTABICHUE O LENIX, OOIIeH CcTpaTeruu OO0ydeHus,
BOCIIUTAHHUSI U Pa3BUTHS OOYYaIOMIMXCS CPEIACTBAMU YYEeOHOrO MpeiMeTa, YCTaHABIUBACT
o0s13aTeNbHOE MPEIMETHOE COJEepKaHKe, MpeyCMaTPUBAET paclipelieieHue ero mo kKiaccam u
CTPYKTYPUPOBAHHE 110 pa3jeiaM U TeMaM IPOrpaMMBbl 110 XMMUH, OIPEAEIAET KOJINYECTBEHHbIE
Y KAYECTBEHHBIEC XapaKTEPUCTUKU COAEPIKAHNS, PEKOMEHYEMYIO ITOCJIEI0BATEIbHOCTD U3y YEHUs
XUMHUHU C Y4ETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOIMKH y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YUaIOLINXCS, OTIPeIeNIIeT BO3MOXKHOCTH IPEAMETA ISl peau3aliiu
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00Opa30BaTENIbHONW INPOrpaMMbl Ha YpOBHE
OCHOBHOTO 00I1ero oOpa3oBaHus, a Takke TpPeOOBaHUI K pe3yibTaraM OOy4YeHHsS XUMHH Ha
YPOBHE IieJIel U3yUYeHHS MPeIMeTa U OCHOBHBIX BUJIOB Y4eOHO-IIO3HABATEIBHON JESTEILHOCTH
00y4aroIerocst o OCBOCHUIO YI€OHOTO COACPKAHMSL.

3HaHUe XMMUU CITY’KUT OCHOBOM 17151 (hopMUpOBaHMSI MUPOBO33PEHUS 00yUaIoIerocs, ero
NPEJCTAaBICHUN O MAaTepUAIbHOM €MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (pOpMHUpYyEMBbIE XUMHUEH
NPEJCTABICHHUS O B3aMMOIPEBPALICHUAX YHEPTUU U 00 SBONIIOLIMHU BEUIECTB B MPUPOJE, O MyTAX
pemieHusT TI00aNbHBIX MPOOJIEM YCTOHUMBOTO pa3BUTUS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKO, MUILEBOM U 3KOJIOrMYecKor 6€30MacHOCTH, MPOOIIEM 3JpaBOOXPAHEHHUS.

N3ydenue xumuu:

o CIOCOOCTBYET peajn3alyd BO3MOXKHOCTEH Ul CaMOpPa3BUTUS U (POPMUPOBAHUS
KYJIbTYpBI TMYHOCTH, €€ 0011ei U (PyHKIIMOHATIHLHON IPaMOTHOCTH;
o BHOCUT BKJIaJ B (OpPMUPOBAHHE MBIIIJICHUS M TBOPUYECKUX CIIOCOOHOCTEH

o0yyYaromuxcs, HaBBIKOB X CAMOCTOSITEIIbHON Y4eOHOU AEATENbHOCTH, SKCIIEPUMEHTAIBHBIX U
UCCIICIOBATENIbCKUX YMEHHH, HEOOXOAMMBIX Kak B TIOBCEIHEBHOW JKM3HH, TaK U B
poeCCUOHATLHOMN 1eATEIIbHOCTH;

o 3HaKOMHUT CO CHenu(UKOH HayuyHOrOo MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IJIsf[a Ha €AMHCTBO NPUPOJBI U YEJIOBEKA, ABJISETCS OTBETCTBEHHBIM 3TalloM B
(OopMHPOBAHNHU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00YYaIOLIHXCS;

o CIOCOOCTBYET (POPMHUPOBAHUIO LIGHHOCTHOT'O OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TPHUPOJE, K 4YEIOBEKY, BHOCHUT CBOM BKJIAJ B 3KOJOrMYECKoe OOpa3oBaHHE
00yJaronuxcs.

JlanHble HampaBiieHUsI B OOYYEHHH XUMHH OOECIIeUMBAIOTCS CIEUU(UKON ColepKaHus
y4eOHOT0 MpeaMeTa, KOTOPBIN SBIISIETCS MeJarorn4ecky alanTHPOBAHHBIM OTpayKeHHEM 0a30BOi
HayKH{ XMMUU Ha ONPEIEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIEro oOpa3oBaHMs OPUEHTHPOBAH Ha OCBOCHHE
00yYaroIUMHUCS CUCTEMBbI NIEPBOHAYAIBHBIX TOHATHH XMMUHU, OCHOB HEOPraHUYECKOW XUMHUH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX IIOHATUN OPraHUYECKON XUMUHU.

CrpykTypa cofep:KaHusi MPOrpaMMbl IO XUMHUU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k €€ msyueHuro. CoieprkaHUe CKIAAbIBACTCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
3JIEMEHTE W BEIIECTBE M CUCTEMbI IMOHATHA O XUMHUYecKoW peakuuu. OOe 3TH CUCTEMBI
CTPYKTYpPHO OpraHM30BaHbl 110 MNPUHILUIY IOCIEJOBATEIbHOIO pPa3BUTHUA 3HAHMM Ha OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;



— YYEHHUS O CTPOCHUU aTOMa U XUMHUYECKO CBA3H;

— MpECTaBICHUH 00 ANEKTPOIUTUIYECKOM TMCCOIMAIINN BEIIECTB B PACTBOPAX.

Teopernueckrue 3HaHMUSA PACCMATPUBAIOTCS HA OCHOBE SMIHMPUYECKH TOITYYEHHBIX WU
OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS OCIEIOBATEIHHO OT OJJHOT'O YPOBHS K JAPYTrOMY, BBITIOJIHSS
(byHKIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXHOCTEH MPAKTUIECKOTO
NPUMEHEHHS U TTOY4YEHHUS U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMmbl MO XHMHUHU CIIOCOOCTBYET (DOPMUPOBAHHIO IPEICTABICHUSI O
XUMUYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM IPUPOJBI,
[IEHHOCTHOTO OTHOULICHHUS K HAyYHOMY 3HAHHIO M METOJIaM TNO3HaHUs B Hayke. M3yueHne Xumun
MIPOMCXOIUT C IIPUBJICYCHUEM 3HAHUH 13 paHee N3yYCHHBIX YUeOHBIX MPeaMeTOB: « OKpy KaroLIHii
Mup», «buonorus. 5-7 xnacce» U «Pu3nka. 7 Kiacey.

[Tpu U3y4eHnu XUMUU TPOUCXOIUT (POPMHUPOBAHKE 3HAHUI OCHOB XUMUYECKOHM HAYKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON NEATETbHOCTH YellOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYJbTYpHI. 3ajada y4eOHOIro MpeaMeTa COCTOMT B (hOpMUPOBAHUH
CHCTEMBbl XMMHMUYECKUX 3HAHUH — BaXHEUIIMX (DAKTOB, MOHITHUN, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blka HAyKH, B
NpUOOIICHNN K HAYYHBIM METOJIaM MO3HAHMS ITPH U3YYEHUH BEIIECTB U XMMUYECKHUX PEaKiuil, B
(GbopMHpOBaHMM W Pa3BUTHM [IO3HABATEIbHBIX YMEHHMM M HMX NPUMEHEHMH B Yy4eOHO-
MO3HABATEIBHON U y4eOHO-MCCIIEeI0BATENbCKON IEATEIbHOCTH, OCBOCHUN TPaBUII 0€3011acHOTO
oOpalleHus C BEIECTBAMU B MIOBCEIHEBHON KHU3HU.

[Tpu m3yueHNM XMMHU HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)XKHOE 3HAYCHHE
npuoOpenu Takue ey, Kak:

— (popMupOBaHUE WHTEIUIEKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaM000pa30BaHUIo,
COTPYAHUYECTBY, CaMOCTOSTEIILHOMY TPHHATUIO DEUICHUH, CIOCOOHOM aJanTUpoBaThes K
OBICTPO MEHSIIOIIMMCSI YCIIOBHSIM KHU3HH;

— HaIpaBJIECHHOCTh OOyuYEHHs Ha CHCTEMAaTH4YecKoe MpHOOIIeHHe OOydaromuxcs K
CaMOCTOSITENIbHOW ~ TO3HABAaTEIbHOM  JEATENbHOCTH, HAYYHBIM  METOAAM  IO3HAHMS,
(hOpMUPYIOIINM MOTHUBAILIMIO U PAa3BUTHE CTIOCOOHOCTEH K XUMUW;

— obecrieyeHne YCIOBUH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYarOIMMUCS ONbITa
pa3HOOOpa3HON JEATETbHOCTH, TMO3HAHUS M CaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIHI1), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE ISl pa3IMYHBIX BUIOB JACATEIbHOCTH;

— ¢opmupoBaHue 001IeH PYHKIMOHAIBHON U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM
qHcIie YMEHUHM OOBSCHATH U OLICHUBATH SIBJICHUS OKPY>KaIOIIET0 MUPA, UCTIOJIb3YS 3HAHUS U OTIBIT,
MOJIyYCHHbIE MPHU W3YYEHUH XUMHHU, TPUMEHATh UX IPU PELICHUH MpoOJIeM B MOBCEAHEBHOM
KHU3HH U TPYJIOBOH JIE€ATEIILHOCTH;

— ¢opMHpoBaHUE y 00YHarOIUXCA TYMaHUCTUYECKUX OTHOIIECHUH, TOHUMaHHS EHHOCTH
XMMUYECKUX 3HAHUHM I BBHIPAOOTKU SKOJIOTMYECKH II€JIECOO0Pa3HOTO MOBEACHHUS B OBITY H
TPYIOBOM [EATEIBHOCTH B LEJISIX COXPAHEHHUS CBOErO 310POBbS U OKPYKAKOLIEH MPUPOLHOMN
cpenbl;

— pa3BUTHE MOTHBALIMHU K 00YUYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETIOBEYECKHX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis ¥ HANIPaBICHHOCTH AaJbHEUIIEro 00yueHusl.

OO1ee yncno 4acoB, OTBENEHHBIX I U3YyYCHHUsS XMMUU Ha YPOBHE OCHOBHOT'O OOILEro
oOpa3zoBanusi, coctaBisier 136 yacoB: B 8 kimacce — 68 gacoB (2 "aca B Henenio), B 9 kiacce — 68
4acoB (2 yaca B HE/IEIIIO).



COJAEP)KXAHUE OBYYEHUA
8 KVIACC

IlepBoHavajbHBIE XUMHYECKHE NOHATHS

IIpeamer xumuu. Posb XMMHMM B KM3HH 4eloOBeKa. XHMMHs B CUCTeMe HayK. Tema u
BenlecTBa. dusnueckue cBONWCTBa BELECTB. ArperatHoe coctosiHue Bemiects. [lonsTue o merogax
mo3HaHUs B XuMuu. YucTele BemecTBa U cmecu. CiocoObl pa3ieieHus cMeceit.

ATOMBI U MOJEKYJbl. XUMHUYECKHE 3JeMEHTHl. CHMBOIBI XUMHYECKHX 3JIEMEHTOB.
IIpocTeie 1 ci0XHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas popmyiia. BageHTHOCT aTOMOB XMMUYECKHX JIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BemecTB. OTHocuTenbHass aromMHas Macca. OTHOCUTENIbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10J11 XUMHYECKOI0 2JIEMEHTA B COCAUHEHUH.

KonuuectBo BemectBa. Moinb. MosnsipHas Macca. B3auMocBsI3b KOJIMU€CTBa, MAaCChl M UMCIa
CTPYKTYPHBIX eIMHHII BemiecTBa. Pacyérel mo popMysiam XUMHUECKUX COCTUHEHUH.

dusnyeckue U XMMHUYECKHE SIBJICHMs. XUMUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXpaHEHMs MacCChl BEIECTB. XUMHUYECKHEe ypaBHeHUs. Kimaccupukauss XUMHUECKUX PeaKIui
(coennHEHUS, PA3IOKECHHUSI, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii Ikcnepumenm:

3HaKOMCTBO C XMMHYECKOW MOCYIOH, mpaBUiIaMu paboThl B JabopaTopuu U MpUEMaMU
oOpamieHusi ¢ 1abOpPaTOpHBIM O0OpYIOBAaHUEM, M3YYCHHE U ONMHUcaHue (U3NYECKUX CBONCTB
00pa31oB HEOPraHUYECKUX BEIECTB, HAOMIOAeHNEe (GU3NUECKUX (TUIaBJICHNUE BOCKA, TassHUE JIbJA,
pacTHpaHue caxapa B CTyIIKE, KMUIIEHUE U KOHJEHCAIUs BOJbI) U XUMUYECKUX (TOPEHUE CBEYH,
MIPOKAJIMBAHUE MEIHOM IMPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTOM) SIBJICHUHN, HAOMIOCHNE 1
OIHMCaHUE MTPU3HAKOB NIPOTEKAHNUS XUMUYECKUX PEaKLIMN (pa3okeHUe caxapa, B3aUMOIEHCTBUE
CepHON KHUCIIOTHI C XJOpHIOM Oapusi, pasnokeHue ruapokcuna menu (II) mpu HarpeBanuw,
B3aUMOJICHCTBHE Kene3a ¢ pacTBopoM coiu Menu (1), u3yyenue crnocoOoB pa3zieneHus: cMecei:
C TIOMOILIBI0 MAarHumra, (QUIBTPOBaHHE, BbIMAPUBAHME, AUCTWLIALMSI, Xpomarorpadus,
NIPOBE/ICHUE OYHMCTKHU MOBAPEHHOM COJIM, HAOJIOACHHWE M OINMCAHHUE PE3YJbTATOB MPOBEICHHS
ONbITA, MIUIIOCTPUPYIOIIETO 3aKOH COXpPAHEHUs MAacChl, CO3JAHUE MOJCIEH MOJIEKYJI
(IapocTepKHEBBIX).

Baskuelinue npeacTraBuTe I HEOPraHHYECKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopong — aj€eMEHT M IPOCTOE BELIECTBO.
Haxoxxnenue xucnopona B mpupoze, GU3ndeckue 1 XUMHUYECKUE CBOMCTBA (pPeakiul TOPEHuUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4YeHHs KHUCIOpoJa B JIabOpaTopuu U
npoMbIIIeHHOCTH. KpyroBopoT kucinopona B mpupojge. O30H — ajuioTporHas MOIU(pHUKAIHS
KHUCJIOPOJIA.

TeroBoit 3ppeKT XUMHUECKOW pEaKLUUH, TEPMOXUMHUECKHE YpaBHEHHs, 3K30- U
SHAOTEPMHUUYECKUE peakUMH. TOMIMBO: yroiab M MeTaH. 3arps3HEHHE BO31yXa, YCWIECHHE
NapHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIIOA.

Bonopon —snemeHT 1 ipoctoe BemecTBo. Haxoxaenue Bogopoaa B mpupoje, Gpuzndeckue
U XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI noryueHust. KucioTs! u conu.

MonsipHblii 00BEM ra30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

@usnueckue cBoMcTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacelennsie u
HEHACBIIICHHBIE PAacTBOpPLI. PacTBOpUMOCTH BellecTB B Boje. MaccoBass H0Js BELIECTBA B
pactBope. XuMHuecKkue cBoiicTBa BoAbl. OcHOBaHUA. Poib pacTBOpPOB B IPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoT Boabl B npupojie. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
IIPUPOJIHBIX BOJ.

Knaccudukanus nHeopranuveckux coeamHeHuid. Okcunbl. Krnaccudukauss OKCUAOB:
cosieoOpa3yromue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpa3zyromue. Homenkinarypa
okcu0B. dusnyeckue U XMMUYECKHAE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.



OcnoBanust. Kiaccudukanms ocHOBaHWM: IIETOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuii. PuU3HYECKHE M XMMHUYECKHE CBOWCTBA OCHOBaHWU. llomyuenne
OCHOBaHUM.

Kucnotsl. Knaccugukamus kucnor. Homenknatypa kucinor. Ou3nuecKkue U XUMUYECKHE
cBoricTBa kucnot. Psan akruBHoctu metauioB H. H. bekerosa. Iloyuenne kucior.

Comu. Homenknarypa cosieil. @usznueckue U XMMUUYECKHe cBoiicTBa cojied. [lomyuenue
COJIEH.

I'eneTnueckas cBsI3b MEXKIYy K1aCCaMU HEOPraHUYECKUX COCIUHECHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpEJIeICHUE COAEPIKaHUs KUCIOpOJa B BO3JyXe, MMOJyuyeHHe, COOMpaHHe,
pacro3HaBaHME W W3yYEHHE CBOMCTB KHCIIOpOJA, HAONIOJCHHE B3aMMOACHUCTBUS BEILECTB C
KHMCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHUS U NPEKpaIleHUs TOpeHus (1oxkapa), 03HaKOMIIEHUE C
o0pa3llaMu OKCHJOB M ONMCAaHUE MX CBOWCTB, IOJIyueHHE, COOMpaHUe, paclo3HaBaHHE U
M3yueHUE CBOMCTB BOAopojaa (ropeHue), B3aumojeicTBue Bojopoaa ¢ okcugom meau (II)
(BO3MO>KHO HMCIOJIB30BAHNE BHICOMATEPUANIOB), HAaOII01eHHE 00pa3I0B BEIIECTB KOJMUECTBOM |
MOJIb, HCCIIEIOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BELIECTB C Pa3IMYHOW PAaCTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHONM MAacCOBOM JIOJEH pPAaCTBOPEHHOTO BEILIECTBA,
B3aUMOJICHCTBUE BOJABI C MeETAJIaMU (HaTpueM U KaiblueM) (BO3MOXHO HCIIOIb30BaHUE
BUJICOMATEPHAJIOB), UCCIIEOBAaHNE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB PAa3IUYHBIX KIIACCOB,
HaOJI0ICHNE M3MEHEHHsI OKPAacCKM WHAMKATOPOB B PAcTBOpAaxX KHCIOT U IIEIOYEH, U3yueHHE
B3aumojeiicTBus okcruaa Meau (II) c pacTBopoM cepHOI KMCIOTHI, KUCIOT C METaJlIaMU, peakLni
HEUTpaIU3alUH, I0Jy4Y€HHE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJTHOTO METaJlIa IPyTrUM
U3 pacTBOpa COJIM, DPEIICHHE SKCICPUMEHTAIBHBIX 3aJad 0 TeMe «BakHellue KiIaccsl
HEOPraHUYECKUX COCAUHECHUN.

Ilepuoanyeckuii 3axkoH u Ilepuoanyeckasi cucremMa xumudeckux sjiaementos JI. HU.
MenpeneeBa. CTpoenne aToMoB. XUMHYeCKasl CBSA3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbBIC
peaknnu

[lepBble MOMBITKHN KJIACCH(PHUKALINNA XUMUYECKUX IeMEHTOB. [IoHATHE 0 Ipymnmax CXOAHbIX
AJIEMEHTOB (LIEJIOYHBIE U IIETIOYHO3EMENIBHBIE METAILIIbI, TAJIOTE€Hbl, THEPTHBIE I'a3bl). DJIIEMEHTHI,
KOTOpbIE 00pa3yroT aM(pOTepHbIE OKCUIBI U TUPOKCHUIBI.

Ilepnonnueckuit 3axkoH. Ilepuommueckas cucrema XuMHueckux osyiemeHros [l M.
MenneneeBa. Koporkonepuoanas u JumMHHONEpHoaHas ¢opmbl llepuoauueckoil cUCTEMBI
xumudeckux osnemeHtoB JI. M. Menpeneesa. Ilepuonsl u rpynmbsl. PU3HYECKUE CMBICI
MIOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIILI JJIEMEHTA.

CrpoeHnue aromoB. CocTtaB aTOMHBIX sifep. M3oTonsl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX
obonoyek aroMoB mepBbix 20 Xumuueckux osyeMeHToB Ilepuogmueckoir cucremsr [l .
MengeneeBa. XapakTepucTuka XMMUYECKOIO JIEMEHTA 110 €r0 IOJIOKEHUI0 B Ilepuonnueckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS pajnyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 IPYIIIAM U IIEPUOAAM.

3nauenue Ilepnonnueckoro 3akoHa u [lepuoauueckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTUS HayKu U npakTuku. J[. M. Menzenees — yd€HbIN U TpaKJaHUH.

XuMmunueckas CBSI3b. KoBanientHas (nonsipHas u HETOJISIpHAs ) CBSI3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKHUX AJIEMEHTOB. VIoHHAs! CBS3b.

Crenenp okuciaeHus. OKMCIUTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. IIporeccs! okucienus
U BOCCTaHOBJIEHMsI. OKHCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3ydeHne OoO0paslloB BEIIECTB METAJUIOB M HEMETAIOB, B3aMMOACUCTBHE THUAPOKCHIA
LMHKA C pacTBOpaMU KHCJIOT M IIEJIO0YEH, IIPOBEACHUE OIBITOB, WIIIOCTPUPYIOLIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOPEHUE, PEAKLIUU Pa3JI0KEHUS, COETUHEHUS).

Mesicnpeomemmnwie ceasu



Peanuzanus MEXNpeAMETHBIX CBA3CH NpPU U3YYEHHU XMMMH B 8 KJIacce OCYILLIECTBIISIETCS
Yyepe3 HCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUI, TaK ¥ TOHATHUH, SBISIOIINXCS
CUCTEMHBIMU JIJIS1 OTJEJIBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1u1re ecTecTBEHHO-HAYYHbIE TIOHATH: HAYyYHBIN (DaKT, rTHNOTE3a, TEOPHs, 3aKOH, aHAIU3,
CHHTE3, Kiaccu(uKauusi, NEepUOAUYHOCTh, HAONIOJEHHE, HKCIEPUMEHT, MOJCINPOBAHHE,
U3MEPEHUE, MOJEIb, SIBICHUE.

@dusuka: MaTepus, aTOM, DJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKIHWJ, H30TONBI,
PalMOaKTUBHOCTb, MOJIEKYJa, SJEKTPUUYECKUNA 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BELIECTBA, ra3, (PU3MYECKHE BEIWYHMHBI, CAWHUIBI M3MEPEHHS, KOCMOC, IUIAHETHI,
3BE3561, CoHIIE.

buonorus: porocunres, npixanue, buochepa.

I'eorpadusa: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOJBI, MOJE3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepuonnueckuit 3axkoH. Ilepuommueckas cucrema XuMHueckux osyiemeHros [l M.
MenneneeBa. CrpoeHHe aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KaJbLUsil U HUX COCIUHEHUN B COOTBETCTBUU C
IIOJIOXKEHUEM DJIEMEHTOB B [leproanueckol cucreMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMHYECKON CBS3M. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCUMOCTB CBOMCTB BEILECTBA OT THUIIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccuukanus ¥ HOMEHKIATypa HEOPraHMYECKHMX BEHIeCTB. XHMMHUYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCSA K pa3jMYHBIM KJjaccaM HEOpPraHMYECKHUX COEIMHEHUH, IeHETHYeCcKas
CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanuss XUMUYECKUX peakUuil MO Pa3IMYHbIM MpU3HAKaM (110 YUCITY M COCTaBy
YUYaCTBYIOUIMX B PEAKIMH BEIECTB, 10 TEIJIOBOMY 3P (PEKTY, 10 H3MEHEHUIO CTETICHEH OKUCICHHS
XMMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, IO YYacTHIO KaTalu3aTopa). OK30- H
SHJOTEPMUYECKHUE PEAKIUH, TEPMOXUMHUYECKUE YPABHEHUS.

[Tonatue o ckopoctu XuMuueckoil peakiuu. [Tonarue 06 oOpaTHMMBIX U HEOOpPATHMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonsTue o
karaynuse. [Iordarre o xumMuueckoMm paBHOBecHH. PAKTOPBI, BIUSAIOIIKNE HA CKOPOCTh XUMHUUECKOU
peaKLyu U MOJI0KEHUE XUMUYECKOIO PaBHOBECHSL.

OKUCIIUTENbHO-BOCCTAHOBUTENIbHBIE  PEAKIMH, SJCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlI€HHE YPABHEHMHM OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOIb30BaHUEM METO/1a AIIEKTPOHHOT 0 OanaHca.

Teopust 27EKTPOIUTUYECKON OUCCOLMALMU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHOHBI,
aHUOHBI. MeXaHN3M JUCCOLUAIMY BEIECTB C Pa3IMUYHbIMU BUJJAMU XUMUYECKOU CBsA3H. CTeneHb
nucconranui. CUIIbHbBIC U CIIa0ble 3JIEKTPOIUTHI.

Peakiun moHHoro oOMeHa. YCIIOBHUS NMPOTEKaHUS pEakIMii HOHHOrO OOMEHa, MOJHBIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBa KHUCJIOT, OCHOBAaHUN U COJIE B CBETE
NPEJCTaBICHUNA 00 SJIEKTPOIUTHUECKONW nuccoruanuu. KadecTBeHHBIE pEaKIMHW Ha HOHBI.
[TonsiTHE O THAPOIN3E COJEH.

Xumuueckuii sIkcnepumenm:

O3HAKOMJICHHE C MOJECISIMM KPHUCTAIMYECKUX PEIIETOK HEOPraHWYeCKUX BEIIECTB —
METAJUIOB M HEMeTauloB (rpaduTa W ajMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCIEA0BAHUE 3aBUCHUMOCTU CKOPOCTH XHMMHMUYECKOM pPEaKLHMM OT BO3JCUCTBHUS Pa3IMYHBIX
(akTOpOB, MCCIIEOBAHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MPOLECCa IUCCOLHUAINN
KHCJIOT, 1EJ04Y€el U coiell (BO3MOKHO MCIIOIb30BaHUE BUJIEO MATEPUAJIOB), IPOBEAECHUE OIIBITOB,
WUTIOCTPUPYIOIINX TPHU3HAKK MPOTEKaHWs pPEeakUuid HMOHHOro oOMeHa (oOpa3oBaHME OCajKa,
BBIJICJICHUE Ta3a, 00pa3oBaHUE BOJbI), OMBITOB, WIIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUNA (FOPEHHE, pEaKLUu DPa3IoKEHMs, COEAVNHEHHUS), PACIIO3HABAHUE



HEOPraHMYECKUX BELIECTB C IIOMOIIbI0 KAauyeCTBEHHBIX pEaKUMi Ha HWOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a1a4.

HemeTtajuibl  MX coeJHHEHHSA

OOmiast xapakTepucTuka TajgoreHoB. OcCOOEHHOCTH CTPOEHHsS aTOMOB, XapaKTEepHBIC
crerieHH okucieHus. CtpoeHue M (U3NYECKHE CBOWCTBA IPOCTHIX BEILIECTB — TaJIOTCHOB.
XUMHUYECKHE CBOICTBa Ha NIpUMeEpe XJopa (B3aMMOACHCTBHE C METaJUIaMH, HEMETaJUIaMH,
miesodyamu).  Xnoposogopod. ConsiHash KHCIOTa, XUMHYECKHE CBOWCTBA, IOIY4YEHHE,
IpuMeHeHue. [IeficTBre X10pa U XJI0pOBOJOPO/Ia Ha OPraHU3M YeJloBeKa. BakHenne XiIopuasl
U UX HaXO0XJIECHUE B IIPUPOJIE.

OOmast xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (hU3NYECKHE CBOWCTBA IMPOCTHIX BEIIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOIHbIE MOJU(PHUKAIMUA KUCIOPOJA U cepbl. XUMHUUECKUE CBOICTBa
cepel. CepoBOJOpOA, CTpoeHue, (U3NYECKHEe M XHMHUYECKHe CBOMCTBA. OKCHIBI Cephbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKcHIOB. CepHas KUCIOTa, GU3NUYECKUEe M XUMHUYECKHE CBOICTBa
(oO1ue Kak MpeacTaBUTENs Kilacca KUCIIOT U crieluduueckue). XMMUYECKHE Peaklnu, JIeKaIinue
B OCHOBE ITPOMBIIIJIEHHOTO cr10c00a MoIy4eHHs CEpHOM KUCIOTHI. [[puMeHeHne cepHOi KUCIIOTHI.
Conu cepHOW KHCIIOTBI, KayecTBEHHasl peakuusi Ha cyinbdar-uoH. Haxoxxaenue cepel u eé
COCIMHEHMM B mpupojae. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOIICH CpPeabl COCIUHEHUSMH CEpPbI
(KMCTIOTHBIE 0K, 3arPA3HEHUE BO3/LyXa U BOJOEMOB), CIOCOOBI €ro Mpe0TBPAIICHUSI.

OOmast xapakTepucTuka »3JIeMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTENEHM OKHCICHHA. A30T, paclpoCTpaHEHHE B MpuUpoae, (U3NYECKUe H
XUMHYeckre cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMHUAK, ero Gu3n4eckue U XMMUYECKHe
CBOWCTBa, MoylyueHue u npuMenenue. Conu aMMOHUs, UX (PU3NYECKHEe U XUMUUYECKIE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHUSA. A30THas KUCIOTa, €€ IOIy4YeHHE,
¢usnueckue M XMMHUYECKHE CBOMCTBa (00IIMe Kak NpEeACTaBUTENs Kiacca KHUCIOT U
cneun¢uyeckue). Vcnoiap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIbHBIX
ynoopenuii. XuMHUYECKOE 3arps3HEHUE OKPYXKAIOMICH CpeIbl COSAMHCHUSIMH a30Ta (KUCIOTHBIS
TOXKIM, 3arpsi3HEHHE BO37yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
dochopa, dpuznyeckne u xummuueckue cpoiictBa. Oxcua docopa (V) u pochopHas kucioTa,
¢usnyeckue M XUMHUYECKHE CBOIcTBa, moiydeHue. Vcmonp3oBanue ¢ochaToB B KadecTBe
MUHEPAIbHBIX YI0OpEHHIH.

OOmast xapakrepuctuka 3aeMeHTOB I[VA-rpynmsl. OcoOEHHOCTH CTpPOEHHsS aTOMOB,
XapaKTepHbIE CTENICHH OKHCICHUS. YTIIEPO, aJUIOTPOMHbIE MOIU(BHUKAIINH, PaCIIPOCTPAHEHUE B
npupoze, pusnueckue U XUMU4eckue cBoiictea. AncopOuus. Kpyrosopor yriepoaa B mpupoe.
Oxcunpl yraepona, ux (GpU3MUEcKue U XMMUYECKHE CBOMCTBA, IEHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJTy4YeHUE W MPUMEHEHHE. DKOJIIOTUYECKUE MPOOJIEMBI, CBsI3aHHBIE ¢ OKcHIoM yriepona (IV),
TUIIOTE3a TII00aIbHOTO MOTEIJICHUS KIuMara, MapHUKOBBIN 3¢ddekr. YrompHas kucinora u eé
CONM, WX (pU3MUYECKHMe M XMUMHYECKHE CBOICTBA, MOJy4YeHHE U NpuMeHeHue. KauecTBenHas
peakius Ha KapOoOHAT-HOHBI. Mcnonb30BaHne KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIICHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHBIe TMOHATHS 00 OPraHMYECKHUX BEUIECTBAX KAK O COCIMHEHMAX YIiepoJa
(MetaH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJ, INIMLEPHH, YKCYCHas KucioTa). [IpupoiHpie HCTOUHUKN
yTIEBOIOPOAOB (yTOJib, MPUPOIHBIN Ta3, He(Th), MPOAYKTHI UX TepepadboTku (OEH3MH), UX POJIb
B OBITY ¥ MPOMBIIUIEHHOCTH. [IoHATHE O OMONOTMYEeCKH Ba)KHBIX BELIECTBAX: JKHUpax, OenKax,
yII€BOJAaX — W HUX POJM B KU3HU 4eloBeKa. MaTepuanbHOE €IUHCTBO OpPraHUYECKHX U
HEOPraHUYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usndyeckne M XUMHUYECKHME CBOWCTBA, IOJIYYCHHE U IPHUMEHEHHE.
Coenunenus kpemHusi B mpupone. OOmme mnpencraBieHus o0 okcugae kpemuaus (IV) u
KpeMHHEBOH kucioTe. CHIIMKATHI, UX MCIIOIB30BaHKUE B OBITY, B IPOMBILIUIEHHOCTH. BaxxHeiinme
CTPOUTENIbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [Ipobiembl
0€30MacHOTO UCIIOIB30BAHUS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HHU.



Xumuueckuii IKcnepumenm:

M3yueHue o0pa3l0B HEOPTAHMUYECKUX BEIECTB, CBOMCTB COJISTHOM KUCIIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTCKAHUS, OMBITHI,
oTpaxkarIue (GU3NYECKUe M XUMHUYECKHE CBONCTBA TaJOreHOB W MX COCIUHEHHH (BO3MOXKHO
UCTIOJIb30BAaHUE BHJCOMATEPUANIOB), O3HAKOMIJIEHHE C OOpasliaMu XJIOPUAOB (TaJOT€HHUIOB),
O3HaKOMJIGHHE C oOpasliaMu cepbl U €€ COCAMHEHUSMU (BO3MOXKHO HCIOJ30BaHUE
BHUJICOMATEpPHANIOB), HAONIOJEHUE Tpollecca OOyIrNIMBaHWs caxapa TOJI  JICHCTBHUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, U3yYeHUE XUMHUYECKUX CBOMCTB pa30aBIEHHON CEpHOM
KHCIIOTHI, TIPOBEJCHUE KAYeCTBEHHOHN peakiuu Ha CyibpaT-HOH W HaAONOJeHUE TMpH3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKUMHU CBOWCTBAMH a30Ta, (ocdopa M UX COEAMHEHHM
(BO3MOXKHO HCITOJIb30BaHKME BUIEOMATEPHATIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YI0OpEHHH,
MOJly4eHUe, coOMpaHue, pacrmo3HaBaHWE © U3YYCHHE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIUii Ha HOH aMMOHHUS U (ocaT-uOH U U3YUCHHE MPU3HAKOB UX MMPOTEKAHMUS,
B3aMMO/JICIICTBIE KOHIIEHTPUPOBAHHOM a30THOM KHMCIOTHI C MEbI0 (BO3MOXKHO HCIIOJIb30BAaHUE
BHUJICOMATEPHAIIOB), H3YYCHHE MOJENed KPUCTALIMYECKHX pEImETOK anMasza, rpadura,
¢bynnepeHa, 03HaAKOMJICHHE C TIPOIECCOM aJICOPOIUU PACTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM
yIIEM U yCTPOMCTBOM MTPOTUBOTA34, MMOTYUYCHHE, COOMpaHUe, pacliO3HABAHUE U U3YUCHHE CBOWCTB
YTJCKUCIIOTO Ta3a, MPOBEACHHE KAUeCTBEHHBIX DEAKIMi Ha KapOOHAT W CWJIMKAT-UOHBI W
W3y4YEHUE TPU3HAKOB HMX NPOTEKAHMUS, O3HAKOMIICHHUE C NPOAYKIMEH CHUIMKATHOU
MIPOMBIIUIEHHOCTH, PELICHUE SKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMe « BakHeNImMe HeMeTalluIbl U UX
COCIMHECHUS.

MeTaniibl M UX COeAMHEHUS

OO01mast xapaKTepUCTHKa XUMUYECKHX SJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX TIOJIOKEHUS
B [lepuoanueckoil cucreme xumudeckux siaeMeHToB JI. M. MenneneeBa U CTpOCHUS aTOMOB.
Crpoenue metawioB. MeTaminueckass CBsI3b M METAUIMYECKAs] KPUCTAIMYECKas pEHIETKa.
ONEKTPOXUMHMUECKUN psiA HanpsDKeHUH MerawioB. dusnueckne M XMMHUYECKHE CBOMCTBA
MetaiuioB. OOIHe croco0bl MONMyYeHUsT MeTauioB. [loHATHE O KOPPO3UH METAJIOB, OCHOBHBIC
Croco0bl 3alMTHl WX OT Koppo3uu. CIuiaBbl (CTaslb, YyTyH, AIOPATIOMHUHUH, OpoH3a) W HX
MIPUMEHEHHUE B OBITY U TPOMBIIIUIEHHOCTH.

[Ilenounble MeTauibl: nonoxeHue B [lepuoanueckon cucTeMe XMMUYECKUX 3JIEMEHTOB /l.
N. Menpaeneesa, CTpOCHUE UX aTOMOB, HaXOXJeHHE B npupone. OPU3NYECKUE U XUMHUYECKHE
CBOICTBa (Ha mpuMmepe HaTpus U Kanus). OKCUIbl U THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[IlenouHo3eMenbHBIE METAIIIBI MATHUM U KaJIbLUI: MT0JI0KeHUE B [lepuoanyeckoii cucreme
xuMuueckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHUE B IMPUPOJE.
OU3NYECKUE U XMMHUUYECKHUE CBOMCTBA MAarHus M KajublMs. BaxHellue COeIMHEHUS KaabLUs
(oxcua, TUAPOKCHUL, conn). KECTKOCTH BOJBI M CITOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxxenue B llepuonnueckoil cucreme xmmuyeckux snemeHroB [[. WM.
MenzeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Ipupojae. PU3NUeCKue U XUMHYECKUE CBOMCTBA
anmroMuHMsI. AM(OTEpHBIE CBOWCTBA OKCUIA U TUIPOKCH/IA ATFOMHHHUS.

Kenezo: mnonoxenne B Ilepmoanueckoit cucreme xumudeckux osnemeHtoB J[. U.
MenaeneeBa, CTpOEHUE aTOMa, HaXOXAEHUE B Ipupojae. PU3NUEeCKHEe U XUMHUYECKHUE CBOMCTBA
xene3a. Okcunpl, rugpokcuasl u conu xene3a (II) m xemeza (III), ux cocras, cBoicTBa U
MOJTy4YECHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMIIEHHUE ¢ 00pa3liaMy METaJIOB U CIUTABOB, X (PU3MUECKUMU CBOMCTBAMU, U3yUYCHUE
PE3yJIBTaTOB KOPPO3UU METAIIIOB (BO3MOKHO HCIIOJIb30BAHNE BUACOMATEPHUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KajblMsi M HATpus C BOAOW (BO3MOXKHO HCIOJb30BAaHUE
BHJIEOMATEPHAJIOB), HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IMpOIlECCAa TOPEHHs >Kele3a B
KUCIIOpoJie  (BO3MOXXHO  HKCIIOJIb30BaHHWE  BHUJIEOMATEPHAIOB), TMPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMil HAa MOHBI: MarHus, KalblUs, AJIIOMUHUS, LUHKA, kene3a (I1) u xenesa



(III), memu (II), HaGnroieHE W OMKCAHKE MPOIIECCOB OKPAIIUBAHUS TUIAMEHH MOHAMH HATpHS,
Kaliusl U Kaiblus (BO3MOXHO HCIIONH30BaHUE BUACOMATEPHUATIOB), UCCIEIOBAaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA aTIOMUHUS U THIPOKCUJA IMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 10
Teme «BaxkHeNIme METaJJIbl U UX COCTUHEHUSD.

XuMus U OKpy:KamoLias cpeaa

BemectBa u maTepuainsl B OBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHOe MCIOJIb30BAHUE
BEIIECTB M XUMHUYECKUX peakiuii B ObITy. [lepBas moMOIIb MPU XUMHUYECKUX OXKOrax |
OTpaBJICHUSIX.

XuMHUYeCcKOe 3arps3HEHUE OKpyKaroleh cpeanl (peaenbHas JoIMyCTUMasi KOHLIEHTpalUs
BemiecTB, nanee — [1JIK). Pons XxuMuu B pemieHuu 3KOJIOTUIECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3lloB MaTepUaAIOB (CTEKIIO, CIUIABbI METAJUIOB, MOJMMEPHBIC MaTEPHAIIBI).

Mescnpeomemnuie ceasu

Peanuzaius MexnpeaMeTHBIX CBA3EH MPHU U3YYEHUH XUMHH B 9 Kilacce OCyHIeCTBISETCS
4yepe3 UCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U TIOHSATUHN, SBIISTFOIIIXCS
CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01mue ecTecTBEeHHO-HAYYHbIC MOHSATHUS: HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHAIIU3,
CUHTE3, KIacCH(UKAIUs, TEPUOANYHOCTh, HAONIOJCHNUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
HU3MEpEeHUe, MOJICIb, SIBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOIOTHS, MAaTEPUAITHIL.

®dusuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, OJJIGKTPUUECKUH 3apsj, TM[POBOAHUKH, MOJYIPOBOJHUKH,
TUDIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAILTHYECKAs PEIIETKA, CIUIaBbl, PHU3NIECKIE BETHUNHBI, € TMHUIIBI
MU3MEPEHHS], KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

Bbuonorus: ¢orocunres, npixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YAOOpPEHHS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTRA.

I'eorpadusa: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOJBI, IMOJE3HBIC
HCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yNbTaThl OCBOCHMS MPOTPaMMbl OCHOBHOTO 00mIero o0Opa3oBaHus
JOCTHUTAIOTCs B X0€ 0OY4YeHUsI XMMUU B €IUHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLUOHHBIMU POCCUHCKMMM  COLUOKYJBTYPHBIMM UM  JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, HNPUHATHIMU B OOIIECTBE MpaBWJIAMH U HOPMaMHU TOBEACHUS H
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSA, CAMOPA3BUTHUS M COLIMAIM3AINN 00YYarOIUXCS.

JIMYHOCTHBIE pe3yJIbTaThl OTPAXAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOM NO3UTHBHBIX LICHHOCTHBIX OPMEHTALlUH M PAaCUIMPEHUE OIbITa IEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- IEHHOCTHOT'O OTHOLIEHMSI K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAYUYHOMY
HaClle/INI0, TIOHMMaHMA 3HAYCHHS XMMHUYECKOW HayKd B JKM3HM COBPEMEHHOTO OOILECTBa,
CIOCOOHOCTH BJIaJIETh JOCTOBEpHOW HH(OpMaImeil o mepeaoBbIX JTOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XUMHHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 yCTpOMHCTBE
MHUpa 1 0011eCTBa;

2) rpa:kKIaHCKOr0 BOCTIUTAHUS:

- MPEACTaBIECHMUS O COLMAJIBHBIX HOpMax M IMpaBUiIaX MEXINYHOCTHBIX OTHOUIEHWM B
KOJJIEKTUBE, KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B OOIIIECTBEHHO  TIOJIE3HOM,
yueOHOHCCIIeI0BATENbCKOM, TBOPYECKOW U JPYrMX BHJAAX JESITEIBHOCTH, TOTOBHOCTH K



pa3Ho0Opa3HOi COBMECTHOH JEATEIILHOCTH IPU BBIMOJIHEHUH YU4€OHBIX, TO3HABATEIbHBIX 33124,
BBIIMOJIHEHUH XMMUYECKHX SKCIIEPUMEHTOB, CO3IaHWU YYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO U B3aUMOIIOMOIIM B MpOIECCe 3TOM y4eOHOH NesATeNbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE MMOBEACHHE U MIOCTYIIKH CBOMX TOBAPHUILEH C O3UIMH HPAaBCTBEHHBIX U IPABOBBIX
HOPM C Y4ETOM OCO3HAHHMS MOCJIEACTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 NO3HAHMA:

- MHUPOBO33PEHYECKHE IMPEACTABICHUS O BELIECTBE U XUMHUYECKOW pEaKlMH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKH U COCTABIISIIOIIME OCHOBY IS
MOHUMAaHMSI CYITHOCTH HayYHOH KapTHHBI MUPA, TIPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS IPUPOJIbI, B3aUMOCBS35X YEJIOBEKA C IPUPOJHON Cpeloil, O poju XUMUU B IIO3HAHUU
ATHUX 3aKOHOMEPHOCTEM;

- NI03HABaTEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IIOJYyYEHUE HOBBIX 3HAHUU IO XMMHH,
HEOOXOMUMBIE Ui OOBSCHEHHMS HaOJI0JaeMbIX IPOLECCOB U SBJICHHUN, IO3HABATEIbHOM,
MH(POPMALMOHHOMN M YNTATEIbCKON KYJIBTYphI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIILHON PaOOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypod, AOCTYIMHBIMH TEXHHYECKUMHU CPEICTBAMU
MH(POPMALIMOHHBIX TEXHOJIOTHIA;

- UHTEepeC K OOYYCHHIO W MO3HAHUIO, JTI0003HATENLHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM0o00pa30BaHMIO, MIPOCKTHONM M HCCIENOBATEIbCKON NEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMupoBaHHSA KYJIbTYPHI 310POBbS:

- OCO3HAaHUE IIEHHOCTH JXM3HU, OTBETCTBEHHOIO OTHOILEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 370pOBBbI 00pa3 >KM3HU, OCO3HAHME IIOCIEACTBUH W HENpPUSATHE BPEIHBIX
NpUBbIUEK (YyHOTpeOJICHUS aJKOToJisi, HAPKOTHKOB, KypeHHs), HEOOXOIMMOCTH COOJIIOICHHS
IpaBuiI 0€30MaCHOCTH MPU OOPAIIEHUN ¢ XUMUYECKUMU BEILIECTBAMU B OBITY U pealibHOW KU3HU;

5) TPy10BOr0 BOCIIUTAHUSA:

- MHTEpeC K NPaKTUYECKOMY U3yUEHHIO MPOodeccuii M TpyAa pa3IudHOro POAa, yBaXKEHUE K
TPYZLy U pe3ybTaTaM TPYA0BOH AESITEIbHOCTH, B TOM YUCJIE HA OCHOBE IPUMEHEHNUS IPEAMETHBIX
3HaHUM 10 XUMHM, OCO3HAaHHBIH BHIOOp WMHIMBHIYaTbHOW TPACKTOPUU MPOJOIDKEHHS
o0pa3oBaHusl C Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, YCHEemHOM Npo(ecCHOHAIBHOW JESITEIbHOCTH U Pa3BUTHA
HEOOXOIUMBIX YMEHH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpe/Ie;

6) ’3K0J10rMYEeCKOr0 BOCTIUTAHMSI:

- OKOJIOTUYECKH L1eIeco00pa3Hoe OTHOILIEHHE K MPUPOJIE KaK HCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHWMaHHE LIEHHOCTH 3/0pOBOr0 M 0€30MacHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHUYECKOMY 30POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOICHHS MPaBMJI 0€30MaCHOTO MOBEACHUS MPHU paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYaLUAX, YITPOXKAIOIIUX 30POBbIO U KU3HU JIIOJIEH;

- CIIOCOOHOCTH TPHMEHSATh 3HAHUS, MOJIydYaeMble NMPU W3YYEHUH XUMHUH, JUIS pPEIICHUS
3a/1a4, CBSA3aHHBIX C OKPYXKAIOLIEH IPUPOIHON CPEAOH, IS IOBBIILIECHHS YPOBHS dKOJIOTHUECKOU
KYJIbTYpBl, OCO3HaHHS TII00ATBHOTO XapaKTepa 3KOJIOTMYECKHX MpoOjeM U MyTed UX pelieHHs
IIOCPEACTBOM METOJIOB XMMMH, SKOJIOIMUYECKOI0 MBIIIJIEHHSI, YMEHUS PYKOBOJACTBOBAaThCS UM B
[I03HABATEJIbHOW, KOMMYHUKAaTUBHON U COLIMAJIBHOM IIPAKTHUKE.

METAINPEJMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pPE3yJbTATOB BBIACISIOT 3HAYMMBbIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUST OOLIECHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIMII, TUHOTE3a, (akT, cucrema,
npoIiecc, SKCIEPUMEHT U JPYroe.), KOTOPhIE MCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U MO3BOJSIOT Ha OCHOBE 3HAHHMN U3 ATHX MPEAMETOB (OPMHUPOBATH NPEACTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpA, U YHUBEpCalbHble yueOHbIC HCWCTBUS (ITO3HABATEIbHBIE,



KOMMYHUKATHBHBIC, PETYJISTUBHBIC), KOTOpbIE O0ECIEeYMBAIOT (OPMHPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHO! AEATEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEpPcaJdbHbIe YueOHbIE JeHCTBUSA

ba3oBble Jlornyeckue NeHcTBHUA:

- YMEHMS HCIIOJIb30BATh NPHUEMBI JIOTUYECKOTO MBIIUIEHUS] MPU OCBOCHMM 3HAHUM:
PacKphIBaTh CMBICT XHMHUYECKUX MTOHITHIA (BBIICIATH UX XapaKTEPHbIE MPU3HAKU, YCTAHABIUBATD
B3aMIMOCBSI3b C JPYTMMH TOHSTUSIMHU), HCIIOJNB30BATh TOHSATHS JUIS OOBSICHEHHS OTACIbHBIX
(haKTOB U SBJICHHUIA, BRLIOUPATH OCHOBAHUS U KPUTEPHUH IS KIacCU(PUKAITIN XUMHUECKHUX BEIECTB
U XUMUYECKUX PEAKIMi, yCTaHABIUBATh MPUYMHHO-CICACTBCHHBIE CBSI3U MEXIYy OOBEKTaMHU
W3Y4YE€HUs, CTPOUTH JIOTMUECKUE pACCYX ACHUS (MHAYKTUBHBIC, NEIyKTUBHBIC, MO aHAJIOTHUH),
JIeaTh BBIBOJIBI M 3aKJIFOUEHHS;

- YMEHHUE MPUMEHSATH B IPOLECCE MTO3HAHUS NOHATHA (IPEIMETHBIE U METANPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPEoOpa30OBHIBATH HIMPOKO
MPUMEHSEMbIE B XUMHH MOJEJIbHBIE MPEACTABICHUS — XUMHUUYECKUI 3HAK (CUMBOJ 3JIE€MEHTA),
XUMUYecKkass (GopMyla M ypaBHEHHE XHMHUYECKOM peakuud — TMpH PpELIeHUH Yy4ueOHO-
MO3HABATENbHBIX 3a/ad, C YYETOM HTUX MOJEIbHBIX MPEJCTABICHUN BBISABIATH U
XapaKTepU30BaTh CYIIECTBCHHbIC NMPU3HAKU H3YyYAaEMBIX OOBEKTOB — XHMHUECKUX BEIIECTB H
XUMHMUYECKHUX PEaKLM, BBIABIATh OOIIME 3aKOHOMEPHOCTH, NPUYMHHO-CIEACTBEHHBIE CBSI3U U
IIPOTUBOPEYUS B U3y4aeMbIX IIPOLIECCaX U SIBICHMSIX.

ba3oBble uccienoBarejbCKue NeHCTBHA:

- YMEHHE HCNOJIb30BaTh ITOCTABJICHHBIE BONPOCHl B KAUECTBE MHCTPYMEHTA IIO3HAHUS, a
TaKKe B KadecTBE OCHOBBI JUIsI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

- MpHOOpETEeHUE OMBITA MO IUIAHUPOBAHUIO, OPTAaHU3ALMH U TPOBEICHUIO YYCHUYECKUX
HKCIEPUMEHTOB, YMEHHE HAa0JII0aTh 32 X0/I0M IPOIIecca, CAMOCTOSTEILHO TPOTHO3UPOBATH €T0
pe3yabTar, (OopMyIHpOBaTh OOOOILICHHS W BBIBOJBI IO PE3yJIbTaTaM IPOBEAEHHOTO OIBITA,
MCCIIeIOBaHUS, COCTABIIATH OTUET O MPOJICIIAHHOM padoTe.

Padora ¢ undopmanmueii:

- YMEHHE BBIOUPATh, AHATM3UPOBATH K MHTEPIIPETUPOBATH MHPOPMAIUIO PA3TUIHBIX BUIOB
1 (OpM TIPENICTABICHHUS, MTOJIy9aeMyI0 U3 Pa3HBIX UICTOYHUKOB (HAy4IHO-TIOMYJISIpHAs IUTEpaTypa
XMUMHYECKOT0 COJIepKaHMsl, CIIpaBOYHbBIE T0coOus, pecypcbl IHTepHETa), KpUTUYECKH OLIEHUBATD
MPOTHBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

- YMEHHUE NPUMEHATH pa3IMyHbIe METO/IBI U 3aIPOCHI ITPH MOUCKE M 0TOOpe UH(pOpMAIHH U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX JIJISl BBIIOJIHEHUSI YI€OHBIX M MIO3HABATEIBHBIX 3344
OIpeNIeIEHHOTO THUIMA, MPUOOpEeTeHHe OIbiTa B 00JacTH MCIOJIB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX T€XHOJIOTH, OBJIaJICHUE KYJbTYpPOU aKTUBHOTO MCIOJIb30BAHUS PA3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPAaTh ONTUMAIBHYIO (OPMY MpPEICTABICHUS
uH(pOpMallMM ¥ WJUTIOCTPUPOBATH peIIacMble 3aJadd HECIOKHBIMH CXEMaMH, JAHAarpaMMaMH,
apyrumu popmamu rpaduku U 1X KOMOUHALUSAMU;

- YMEHHME HCIOJB30BaTh W AHAIM3UPOBATH B Mpoliecce yueOHOH M MCCIIeq0BaTENbCKOM
JesITeIbHOCTH WH(POPMALIHIO O BIUSHUH MPOMBIIIUIEHHOCTH, CEIbCKOT0 X035HCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPY>KaIOLIEeH NPUPOJHON CPEBI.

KoMmyHnKkaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

- yMeHHusl 3a7aBaTh BOMPOCH (B Xoja€ Auaiora W (WiIU) JUCKYCCHUH) IO CYUIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATH CBOM NPEJIOKEHHS OTHOCUTEIBHO BBIIOJHEHUS
MpEJI0KEHHOM 3a/1a4u;

- yYMEHHUSl MPEJCTaBIATH IOJYYEHHBIC PE3yJbTaThl IMO3HABATEIBHOW JESITEIBHOCTU B
YCTHBIX M MUCbMEHHBIX TEKCTaX; JIeJaTh MPE3EHTAIUIO PE3YJIbTATOB BHIIIOJHEHUS] XUMUYECKOTO
SKCIepUMeHTa (Ja0bOpaTOPHOTO ONbITa, J1a0OPaTOpPHOM pPAabOTHI MO HUCCIEAOBAHHIO CBOMCTB
BEIIIECTB, Y4€OHOTO TIPOCKTA);



- YMEHUS y4eOHOTr0 COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIBLHON U
UCCIIEIOBATENILCKOM JEATENbHOCTH TPU PEIIEHHMH BO3HUKAIOMIMX IMPOOJieM Ha OCHOBE y4éra
OOIIMX WHTEPECOB W COTJIACOBAHMS TMO3UIMI (0OCYXIeHUs, 0OMEH MHEHHSIMH, «MO3TOBBIC
IITYPMBI», KOOPAWHAIMS COBMECTHBIX JCHCTBHM, ONpeeieHue KPUTEPUEB 0 OIEHKE KayecTBa
BBITTOJIHEHHON pabOTHI U IPyTHE).

PeryassTuBHbIe yHHBepcaibHble Y4eOHbIe TeliCTBUA:

- YMEHHE CaMOCTOSTEIIHO ONPEACTATh LIEIH AeSITeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTb, BBHIOMPATH
HaunOosee A3 PeKTUBHBIE CIOCOOBI peIIeHUs yUeOHbIX U MTO3HABATEIbHBIX 33124, CAMOCTOSITEIIEHO
COCTABJIATH U KOPPEKTUPOBATH NIPEUIOKEHHBIN aJITOPUTM JEHCTBUN IIPU BBITIOJHEHUHN 3aJaHUN
Cc y4€TOM TNOJy4YeHHsS HOBBIX 3HAHMM 00 HM3yyaeMbIX OOBEKTAaX — BEUIECTBAX M pPEaKLUsX,
OLIEHUBATh COOTBETCTBHUE IMOJIyYEHHOT'O pe3yJibTaTa 3asBJICHHON 1€JIM, YMEHHUE HCIIOJIb30BaTh U
aHAJM3UPOBATh KOHTEKCTHI, IPe/laraéMble B YCJIOBUU 3a/1aHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO OO0S3aTENBHOTO COJEPKaAHMS,
YCTQHOBJICHHOTO JaHHOM (exepanpHO pabouell MporpaMMoM, BBIIENISIOT: OCBOCHHBIC
o0yYarolMMHUCs Hay4yHbIE 3HAaHUS, YMEHUS M CIOCOOBI JEHCTBMH, creruduueckue s
NpEeIMETHOM 00MacTH «XUMUS», BHIBI JEATEIHHOCTH IO TOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpeTalNH, IPEoOPa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYalUsX.

K xonuy obydenus B 8 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y OOYUAIOIINXCSI YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSITHHA: aTOM, MOJEKYJA, XUMUYECKUM
JJIEMEHT, [POCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OJHOpOAHAs H
HEOJIHOPO/HAsA), BAJEHTHOCTb, OTHOCUTENbHAs aTOMHas M MOJEKyJsipHas Mmacca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0JIs1 XUMUYECKOT0 AJIEMEHTa
B COCIMHEHHMH, MOJSPHBIA 00BEM, OKCHA, KHCIOTa, OCHOBAaHHE, COJb,
3JIEKTPOOTPHULATEILHOCTD, CTENICHb OKUCIICHUS, XUMHUYECKas peaKius, Kiaccudukanus
peakuuii: peakliuu COEANHEHNUS, pEaKLUU Pa3IoKEHUs, PEAKIMU 3aMELICHMs], PEaKIIUH
o0MeHa, 9K30- M SHJOTEPMUYECKHUE PEaKIMU, TETNIOBOM AP PEKT peaklny, sApo aToma,
AJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTab, paJuyc aToMa, XMMHUYecKas CBS3b,
IOJIApHAasl M HEINOJIApHAsi KOBAJICHTHAsl CBsA3b, MOHHAs CBSI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBas A0 BellecTBa (IIPOLEHTHAsI KOHLIEHTPALKs) B PACTBOPE;

® WJUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKMX HNOHSATHUH W NIPUMEHATH 3TH
MIOHSTHS TIPU ONMCAHUU BEILECTB U X IIPEBPALICHMUI;

® UCMOJNb30BAaTh XUMHUECKYI0 CHUMBOJHUKY Ui COCTaBlIeHHS (OpMyN BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

® OmpeneiiaTh BaJCHTHOCTb aTOMOB 3JEMEHTOB B OHHAPHBIX COCAMHEHHSX, CTENEHb
OKHCJICHHS DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, MPHHAUICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COEIMHEHMH TO QOopMysinaM, BHJ XUMHUYECKOW CBS3U
(KoBaJieHTHAsl U MOHHAs) B HEOPraHUYECKUX COCTUHECHHUSIX;

e packpbiBaTh cMbich [lepuonnueckoro 3akona . M. MenneneeBa: 1eMOHCTPUPOBATH
[IOHMMAHHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHUX 3JEMEHTOB OT HX
nosioxkeHuss B Ilepuonnueckoil cucreMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yUEHUS, 3aKOHa ABOrapo;

® ONUCBIBATh M XapakTepuszoBaTh TabmuuHyio (opmy Ilepuoanyeckoit cucTeMbl
XMMHMUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «IJaBHas moArpynmna (A-rpynma)» u
«mobounas mnoarpynna (b-rpynma)», Manble W Oonblive NEPHOABI, COOTHOCHUTH
0003HaYeHHs, KOTOphle UMeoTcss B Tabmune «llepuoandeckas cucremMa XMMHYECKHX



anemenToB JI. . MenneneeBa» ¢ 4HUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XMMHUYECKHX JJEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacnpeneseHne ux Mo 3JIEKTPOHHBIM CII0SM);

KJIacCU(UIIUPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPraHMYECKHE BEIECTBA, XUMUYECKHE
peakuuu (110 YUCIy U COCTaBY YYacTBYIOIIMX B PEAKLUU BEILIECTB, 110 TEIUIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIACCOB, IOATBEP)KIas  ONHUCAHHE IPUMEpPaMU  MOJEKYJSIPHBIX  YPaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKaHUSA XUMUYECKUX IPEBPALLECHNUN B PA3JINYHBIX YCIOBUSX;
BBIYUCIIAITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO
JIOJTI0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COeTUHEHNUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON PEAKIUU;

IIPUMEHATH OCHOBHBIE OIEPALMM MBICIUTEIBHON JEATEIbHOCTH — AHAJINA3 U CUHTE3,
CpaBHEHHE, 0000IIEeHHE, CUCTEMATH3AINI0, KIAacCU(UKALUIO, BBISBICHUE MPUYUHHO-
CIICICTBCHHBIX CBS3€M — IUI M3Yy4YECHMS CBOMCTB BEILECTB U XMMHYECKUX PEaKIUil,
€CTECTBEHHO-HAayUHBIE METO/IbI TO3HAHUS — HAOIOIEHHE, U3MEepEHHE, MOCITUPOBAHHUE,
SKCIIEPUMEHT (peajbHbIl U MBICICHHBIN);

ClIeZIOBaTh NpaBWJIaM IIOJIb30BAaHUS XMMHUYECKOH TOCYyIo H  J1abOpaTOpHBIM
00OpyJIOBaHUEM, a TaKXKe MpaBWUJIaM OOpallleHUs] C BELIECTBAMU B COOTBETCTBUH C
MHCTPYKIMSAMHU T10 BBITIOJTHEHUIO TAO0PAaTOPHBIX XUMUYECKUX OTIBITOB I10 MOJIyYEHHIO U
COOMpaHHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOJAa M KHUCIOPOIa), MPHUTOTOBICHHUIO
PacTBOPOB C ONPEAEIEHHON MAacCOBOM J0JIEH paCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U NPOBOAUTH XMMHUYECKUE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C TOMOILBIO MHANKATOPOB (JIakKMYC, (heHOIPTaIeHH, METUIOPAHXK U APYTHE).

K xoniy oOydenus B 9 kJjacce ImpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIINXCSI YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATUN: XUMUYECKUH SJIEMEHT, aToM,
MOJIEKYJla, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPHULATEIBLHOCTD, CTENEHb OKUCICHMS, XUMUYECKas peakuus, XUMHUYEcKas
CBSI3b, TEIIOBOM 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, HIEKTPOJIUTH,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMAIMS, pPEaKUMd HOHHOro oOMeHa,
KaTalnu3aTtop, XHMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMble pEaKIH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUH,  OKUCINUTEIb,  BOCCTAHOBUTEID,
OKHCJICHUE M BOCCTAaHOBJICHUE, AJIOTPONHs, aM(OTepHOCTh, XMMHUYECKas CBS3b
(koBaJICHTHAsi, WOHHAs, MeETaJUNIMYeCKas), KpUCTAIJIMYEcKass pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaklMH, TMPEAEIbHO AOIyCTUMAas
koHueHTpauus [T/IK Bemectsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHYECKMX INOHATUH W NPUMEHATH 3TH
MIOHSTHS TIPU ONMCAHUU BEILIECTB U X IIPEBPALICHMI;

UCTOJb30BaTh XUMHUYECKYI0 CHUMBOJHUKY U COCTaBlIeHHs (OpMyN BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

ONpEAENATh BaJCHTHOCTh M CTENEHb OKUCIEHHS XUMHYECKMX JJIEMEHTOB B
COEIMHEHUSAX Pa3JIM4YHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHHWH Mo (opmynaM, BUJ XUMHYECKOW CBSI3U (KOBaJCHTHAs, MOHHAs,
MeTaJlyIn4yeckasi) B HEOPraHWYECKUX COEAUHEHMSX, 3apsi] HOHA II0 XUMHUYECKOU
¢dopmye, XxapakTep cpelbl B BOJHBIX PACTBOpaxX HEOPraHMYECKHX COCAMHEHHM, THII
KPUCTAIUIMYECKOM PEeIIETKH KOHKPETHOTO BELIECTBA;



packpbiBath cMbIca llepuonnueckoro 3akona /. 1. MenzaeneeBa u 1eMOHCTpUPOBATH
€ro TOHUMAaHUE: ONUCHIBATH U XapaKTepu3oBaTh TabinuHyto ¢opmy Ileproanueckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas noiarpynna (A-
rpynna)» u «mnobouyHas mnoxarpymnma (b-rpynma)», manbie W Oosblive MEPUOJBI,
COOTHOCHUTBH 0003HAUEHUS, KOTOPbIE HIMEIOTCS B IEPUOJHMUECKOM TaOJIUIIE, C YUCITOBBIMU
XapaKTepUCTHUKAMHU CTPOEHMSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsn A1pa,
o0111ee YMCIIo 3JEKTPOHOB U paclpeesieHHe UX MO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH
o0Imye 3aKOHOMEPHOCTH B HM3MEHEHHWM CBOWCTB 3JEMEHTOB M UX COCIUHEHUN B
IpezeIax MajiblX IIEPUOJOB U TIIaBHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;
KJIacCU(UIIUPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPraHMYECKHE BEIECTBA, XUMUYECKHE
peakuuy (110 YUCIy U COCTaBY YYacTBYIOIIMX B PEAKLUU BELIECTB, [0 TEIUIOBOMY
3¢ eKTy, 10 U3MEHEHHUIO CTETICHEH OKUCIICHUS] XUMHUYECKUX AJIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATh) 0OIIMEe M cHenuduyeckrue XHUMHYECKHE CBOICTBa
IIPOCTBIX U CJIOXKHBIX BELIECTB, IIOATBEPKAasl OIMCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX U
HMOHHBIX YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

COCTABJISITh YPABHEHMUsI DJIEKTPOJIMTHUECKOU JUCCOLMALUU KUCIIOT, LIEJI0YEH U COJIEH,
MIOJTHBIE M COKpAIIEHHBIE YPaBHEHUSI PEaKLUi MOHHOTO OOMEHA, YPaBHEHUS pEaKIHid,
MOATBEPKIAIOIIMUX  CYIIECTBOBAHUE TI'E€HETUYECKOW CBA3M MEXAY BELIECTBAMU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN IIOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OallaHCa ITHX peaKiuii;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOCHMS, BO3MOXKHOCTH
IIPOTEKAaHNsI XUMUUYECKUX IPEBPAIIECHUI B PA3IMYHBIX YCIOBHSIX;

BBIYUCIIAITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO
JI0JTI0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COeTUHEHNUsI, MACCOBYIO JIOJI0 BEIIECTBA B
pacTBope, MPOBOAUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON PEAKIUU;

coOyoaTh MpaBWja TOJIb30BAHUS XUMHMUYECKOW TOCYIOM U J1abOpaTOpHBIM
00OpyJIOBaHUEM, a TaKXKe MpaBuUja OOpAIIeHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKIMSAMHU T10 BBITIOJTHEHUIO TAO0PAaTOPHBIX XUMUYECKUX OTIBITOB I10 MOJIyYEHHIO U
coOMpaHMIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO ra3a);

IIPOBOJUTH PEAKLUHU, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB PA3JIMYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM IMyTEM XJIOpHI-, OpoMHI-, HMOAMI-, KapOoHat-, docdart-,
CUJIMKAT-, Cynb(aT-, THIPOKCUA-UOHBI, KATHOHBI AMMOHMS W HWOHBI HM3YUYCHHBIX
METaJUIOB, IPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELICCTB;
IIPUMEHATH OCHOBHBIC OIEPALMM MBICIUTEIBHON JEATEIbHOCTH — AHAJIA3 U CUHTE3,
cpaBHEHHE, OO0OOIIEHHE, CHUCTEeMAaTU3ALUIO, BBIBICHUE NPUYHMHHO-CIEICTBEHHbBIX
CBA3EH — JUI1 U3Yy4YCHMsS CBOMCTB BCIIECTB U XUMUYECKHUX PEAKLMM, €CTECTBEHHO-
Hay4YHbIC METObI TO3HAHUS — HAOJI0AeHUE, U3MEPEHHE, MOICTTMPOBAHNE, IKCIIEPUMEHT
(peanbHbIN U MBICIICHHBIN)



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
Ne ni/m Paszpnen KosanuyectBo 4yacos
1 IlepBoHavyabHBIE XUMUYECKHUE ITOHSATHUS 20
2 Bakneimue npencraBuTENN 30

HEOPraHUYECKUX COCIUHEHUI

3 Ilepnonnueckuit 3akoH u [lepuoanueckas 15
cUcTeMa XUMHUYecKux 3jiemeHToB 1. 1.
MenneneeBa. CTpoeHUE aTOMOB.
Xumuueckas cBsi3b. OKHCIUTETbHO-

BOCCTAaHOBUTCIIbHBIC PCAKITUN

4 PesepBHoe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

9 KUIACC
Ne ni/m Paspnen Konu4yectBo yacos

1 BemecTBo 1 XUMUYECKHE pEAKLIMU 17
2 Hewmerannsl 1 ux coeqnHeHus 25
3 Mertaiuibl U UX COEAUHEHHUS 20
4 X¥MHs U OKpy’Karolas cpena 3
5 PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




KaHeHZ[apHO-TeMaTI/I‘leCKOG IVIAHUPOBAHHUE

8 KJIACC

YyeOublii

nepuoja

Paznen

Tema

Ne

YPOKa/3aHATHS

KoaunuecTBO

yacoB

1

4yeTBepPTh

IlepBoHaYa/IbHBIE
XHMUYECKHe

NMOHATHHA

[Ipenmer xumuu. Ponp
XUMHH B KU3HU
yenoBeka. Tena u

BCIICCTBA

IToustue o MmeTogax

IIO3HAaHUA B XUMUH

[IpakTuyeckas pabora
Ne 1 «IIpaBuna paboTsl B
nabopaTopuu U MPUEMBI

oOpareHus ¢
1a00paTOPHBIM

000pyI0BaHUEM)

YucTele BEIECTBA U
cmecu. CriocoObl

paszeneHus cMecen

[IpakTuyeckas pabora
Ne 2 «Pa3nenenue
cMecel (Ha mpumepe
OYMCTKHU IIOBAPCHHOU

COJIN)»

ATOMBI U MOJIEKYJIBI

XHUMHUYECKHE 3IIEMEHTHI.
3HaKku (CUMBOJIBI)

XUMHNYCCKHUX 3JICMCHTOB




IIpocTble U cnoxHBIE

BEIIeCTBa

ATOMHO-MOJIEKYJISIPHOE

y4eHHUE

3aKOH MOCTOSTHCTBA
COCTaBa BEILECTB.
Xumuueckast popmyia.
BanenaTHOCTh aTOMOB

XUMHNYCCKHUX 3JICMCHTOB

10

OtHOCUTENbHAA aTOMHAs

macca. OTHOCUTEIbHA

MOJIEKYJISIpHasl Macca

11

MaccoBas gois
XUMHUYECKOI'0 dJIEMEHTA

B COCAMHCHNU

12

KoanyectBo BemecTna.

Mons. MonspHas macca

13

duznueckue n
XUMHYECKHUE SABIECHUS.

XuMHUUYECKasl peakLus

14

IIpu3Haku u ycinoBus
IIPOTEKAHUs

XUMHUYECKUX PEAKIUI

15

3aKOH COXpaHEHHUS

MacCChl BEIICCTB.

XUMHUYECKUE YPAaBHEHUS

16

Breraucnenus
KOJIMYECTBA, MACCHI
BeIeCcTBa MO
YpPaBHEHUSIM

XUMHUUYECKUX PEAKIUI

17

2

4yeTBepPTh

Knaccudukanus

XUMHUUYECKUX PEAKIUI

18




(coenuHeHus,
pa3oXKeHus,

3aMeleHus, 0OMeHa)

M. B. JIoMOHOCOB —
Y4EHBIN-
SHIIMKJIOICIUCT.
O06o061IcHue U

cUCTeEMAaTU3anusg 3HaHUU

19

Bxonnas
aJIMUHUCTpaTUBHAS

KOHTpOJIbHast paborTa.

20

Baskneiinmue
NpeACTABUTEIN
HEOPraHu4ecKux

coeIMHEeHH

AHanu3 BXOJHOU
aIMHUHUCTPATUBHOMN
KOHTPOJILHOM paboTHI.
Bo3nyx — cmech ra3os.
Cocras Bo3ayxa.
Kucnopon — snemeHt u
IIPOCTOE BELIECTBO.

O30H

21

dusnyeckue u
XMMHYECKHUE CBOMCTBA
KHCIIOpoJia (peakuuu
OKHUCJICHUS1, TOPEHUE).

ITousitue 06 oxcumax

22

IIpumeHeHue kucnopoaa

CrniocoOslI nosty4eHus
KHCJIOpO/ia B
nabopaTopuu U

MNPOMBIINIJIICHHOCTH.

23

XMMHYECKON PEAKIUH,

TemnoBoit s ekt

24




MOHSITUE O

TEPMOXUMHUYECKOM
ypaBHEHUH, HK30- U
SHIO0TEPMUUYECKHUX

peakuusx

Tomnuso (HeTh, yroib
U METaH). 3arpsi3HEHUE
BO3/1yXa, CIIOCOOBI €T0

NpeaOTBPAILICHUA

25

[IpakTuyeckas pabora
Ne 3 mo reme
«Ilomyuenue u
cobupaHue KUCI0po/a,

HU3y4YEHHUE Er0 CBOMCTB)

26

Bonopong — snemeHT u
IIPOCTOE BELIECTBO.

Haxoxnenue B mpupoe

27

duznueckue n
XUMHUYECKUE CBOUCTBA
Bogopoxa. [Ipumenenue

BOJIOPOAA

28

IlonsaTue o kuciIoTax u

COJIAX

29

CrniocoOslI nosty4eHus
BOJIOpOJIa B

nabopaTtopuu

30

[IpakTuyeckas pabora
Ne 4 o Teme
«Ilomyuenue u
cobupaHue BO10po/a,

HU3y4YEHHUE Er0 CBOMCTB)

31

MossipHbIii 00bEM

ra3zoB. 3aKOH ABOrajapo

32

Brruncienus o0bEMa,

KOJIMYCCTBA BCIICCTBA

33




rasa 1o €ro u3BCCTHOMY
KOJIMYCCTBY BCIICCTBA

I 00bEMY

Brruncienus o065EM0B
ra30B M0 YPaBHEHUIO
pEaxiuu Ha OCHOBE
3aKO0HA 00BEMHBIX

OTHOIIIEHN ra30B

34

3

4yeTBepPTh

duznueckue n
XUMHUYECKUE CBOUCTBA

BOJIBI

35

CocTaB OCHOBaHUIMA.
[Toustue 00

WHJIUKaTOpax

36

Bopa xak pactBopuTeb.
Hacpiiennsie n
HEHACBIILICHHbIE

pactBopbl. MaccoBast
J10JIs BEILleCTBA B

pacTtBope

37

[IpakTuyeckas pabora
Ne 5 mo Teme
«IIpurorosienue
pPacTBOpPOB C
onpeacnEHHON
MacCoOBOM A0Jen
pacTBOPEHHOTO

BC€IICCTBa»

38

IIpomexyrouynas
aJMUHUCTPaTUBHAs

KOHTpOJIbHast paborTa.

39

Ananmus

IIPOMEKYTOUHOU

40




aIMUHUCTPATUBHOMN
KOHTPOJIBHOU
paboTer. OKCHIBL:
COCTaB, KJIacCU(pUKaIus,

HOMEHKJIaTypa

[Tonyuyenue u
XHUMHUYECKHUE CBOUCTBA
KHUCJIOTHBIX, OCHOBHBIX U

aM(OTEPHBIX OKCHIOB

41

OcHoBaHUA: COCTaB,
KJIacCU(UKaIus,

HOMEHKJIaTypa

42

[Tonyuyenue u
XHMMHYECKHE CBOUCTBA

OCHOBaHUH

43

Kucnorsr: cocras,
KJIaccu(UKaIus,

HOMEHKJIaTypa

44

[Tonyuyenue u
XHMMHYECKHE CBOUCTBA

KHCIIOT

45

Conu (cpennue):
HOMEHKJIaTypa, CII0COObI
MOJTY4CHHSI, XHMHYCCKHE

CBOMCTBA

46

[IpakTuyeckas pabora
Ne 6. Pemienne
AKCIIEPUMEHTATBHBIX
3a7a4 1o TeME
«OCHOBHBIC KIIACCHI
HEOPTaHUYECKUX

COETUHEHUN

47

I'eneTnueckas cBsI3b

MCXKAY KilaCCaMu

48




HCOPTaHUYCCKUX

COCIMHEHUN
Ob6o06menne u 49
cucTemMaTu3alus 3HaHUI
IIpomexyTouHas 50
aIMUHUCTpaTUBHAS
KOHTpOJIbHast paboTa
Hepuoanyeckui
3aKOH U
IMepuoauyeckas
cucTremMa
XHMHUYECKHX
jiemenToB /1. U.
MenpeJieeBa.
CrtpoeHnne aToMOB.
XuMunueckas CBfi3b.
OkuCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIE
peakuuu
AHanu3 npoMeXyTO4YHON 51
aIMHUHUCTPATUBHOMN
KOHTPOJIBHON pabOTHI.
IIepBble TONBITKH
KJaccu(uKanuu
XUMUYECKUX IJIEMEHTOB.
ITonsTHE O rpynmax
CXOJIHBIX 3JIEMEHTOB
4
4eTBEpPTh
[lepuoanueckuii 3aKOH U 52

[Tepuonnueckas
CHUCTEMa XUMUYECKUX
anemeHToB /1. .

Menneneesa




[Iepuonsl, rpynisl,

MOATPYIIIBI

53

CrpoeHue aTOMOB.
CocraB aTOMHBIX fJIEP.

M30TOmEI

54

CrpoeHue 371eKTPOHHBIX
000JI0YEeK aTOMOB
JJIEMEHTOB
Ilepuoanueckoit
cuctemsl /1. W.

Menneneesa

55

XapakTepUcTHUKa
XUMUYECKOI0 JIEMEHTA
I10 €T0 IOJIOKECHUIO B
Ilepuoanueckoit
cucteme /1. 1.

Menneneesa

56

3HaueHue
[Tepuoanueckoro 3akoHa
JUTSL pa3BUTHUS HAYKU U
npaktuku. 1. W.
MeneneeB — y4€HBIN,

MeIaror v rpakJaHiH

57

O06006111EHE U

cUCTeEMAaTU3anus 3HaHUU

58

Hrorosas
aJIMUHUCTpaTUBHAS

KOHTpOJIbHast paborTa.

59

AHanu3 UTOroBoi
aIMHUHUCTPATUBHOMN
KOHTPOJILHOH paboThI.
DNEeKTPOOTPULIATENBHOC
Th aTOMOB XUMHYECKUX

9JICMCHTOB

60




HNonnag xummueckas

CBA3b

61

KoBanenTHas nomnsipHas

XUMHUYCCKaA CBA3b

62

KoBanentnas
HEMOJISIPHAs] XUMUYECKast

CBA3b

63

CreneHp OKUCIICHUS

64

OKHUCIIUTEBHO-
BOCCTAHOBUTEJIHHBIE

peaxkuuu

65

PesepBHOe Bpems

PesepBHBIii ypOK.
OKucIuTeIn U

BOCCTaAaHOBUTCIIN

66

PesepBHBIii ypOK.
O06o061mIeHue U
cUCTeMAaTH3aIMs 3HaHUI
o reme «CTpoeHue
aroMa. XUMHUecKas

CBA3b»

67

PesepBHBIii ypOK.
O06o01enue u

cUCTeEMAaTU3anusg 3HaHUU

68




YyeOHbIH

Pa3znen

9 KJIACC

nepuos

1 yeTBepTH

Tema

Ne

yYPOKa/3aHATHUS

KoaunuectBo

yacoB

BemectBO M
XHMHYECKHUe

peaKkuuu

[Tepuoanueckuit
3aKOH.
[Tepuonnueckas
cucreMa
XUMUYECKUX
anemeHToB /1. W.

MenneneeBa

3aKOHOMEPHOCTH B
W3MEHCHHU CBOMCTB

XAMUYCCKHUX
3JIEMEHTOB MEPBBIX

TpEX MEPUOIOB

Knaccudukanus u
HOMEHKJIATypa
HEOPTaHUYECKUX

BCIICCTB

Bunasl xumuueckoit
CBSI3U U THIIBI
KPUCTAJUTMYECKUX

pemeToK

Bxonnas
aJIMUHUCTpaTUBHAS

KOHTpOJIbHast paboTta

AHann3 BXOIHOHI
aJMUHUCTPATUBHOMN
KOHTPOJIBHOU

paboThI.




Knaccudukanus
XAMHYECKHUX
peakuuii mno
pa3IUYHBIM

NpU3HAKaM

ITonsTHE O CKOpOCTH
XUMUYECKOU
peakuuu. [Ionarue o
TOMOTEHHBIX U
TeTEPOreHHBIX

peakusax

ITonsarue o
XHMHYECKOM
PaBHOBECHH.

DakTopsl,
BIIUSIONINE HA
CKOpOCTb

XUMHYECKOMN

peakiuu u

IIOJIOKCHHUE
XHMHYECKOr0

paBHOBECHS

OKHUCIITUTEBHO-
BOCCTAHOBUTEJIHHBIE

peakuuu

Teopus
AIEKTPOJIUTUYECKON
JTUCCOLUAINH.
CunbHble U cnabble

3JIEKTPOJIUTHI

10

HonHble ypaBHEHUS

peakuui

11

XUMHUYECKHUE
CBOMCTBA KUCJIOT U

OCHOBAHUI B CBETE

12




MIpeICTaBIeHUH 00
AJIEKTPOJIUTUYECKON

JUcCCoranuu

XHUMHUYECKHE
CBOICTBA COJIei B
CBETE
MIpeICTaBIeHUI 00
AIEKTPOJIUTUYECKON

JUcCCoranuu

13

ITonsarue o

TUAPOJIN3E COJIEH

14

O060061IEHE U
cucreMaTmni3alusia

3HAHUHN

15

IIpakTrueckas
pabora Ne 1.
«Pemenne
JKCIIEPUMEHTAIIBHBIX

3aaaq»

16

IIpomexyrouynas
aJMUHUCTpPaTUBHAs

KOHTpOJIbHast paboTa

17

2 4eTBepTH

HemeTtaibl 1 MX

COCIUMHECHUA

Amnamms
IIPOMEKYTOUHOU
aIMUHUCTPATUBHOMN
KOHTPOJIBHOU
pabotsl. O61ast
XapaKTEpPUCTUKA
raJIor€HOB.
XHUMHUYECKHE
CBOIMCTBA Ha

IIpuMepe XJopa

18




XJI0pOBOAOPOA.
CoustHas KMCI0Ta,
XUMHUYECKUE
CBOICTBA,
MOJy4YEHHE,

IIPUMEHEHNE

19

IIpakTrueckas
pabota Ne 2 o Teme
«Tomyuenue
COJISTHOM KHUCJIOTBHI,
u3yyeHue eé

CBOWCTBY

20

Brraucnenus 1o
YpPaBHEHUSIM
XUMHYSCKHUX

pEaKLHii, €CJI OJJUH
W3 PEareHTOB JaH B

U30bITKE

21

OOmasn
XapaKTEePUCTHKA
3eMeHTOB VIA-

TPYIIIbI

22

AnnoTrponHsie
Moau(UKAIINH CEpBI.
HaxoxneHue cepsl u

€€ CoeIMHECHUI1 B
IpUPOJIE.
XHUMHUYECKHE

CBOMCTBA CEPBI

23

CepoBoaopon,
CTpOEHHUE,
¢busnueckue u
XUMHYECKHUE

CBOMCTBA

24




Oxcuppl cepsl.
CepHas KHCIIOTAa,
¢busnueckue u
XUMHUYECKHUE
CBOICTBA,

IIPUMEHEHNE

25

XuMHUYECKHE
peaKkiuu, Jexaniie B
OCHOBE
MIPOMBILIIIEHHOTO
croco0a Mmoy4eHus
CEpPHOM KHUCIIOTBHI.
XuMH4YeCcKoe
3arpsi3HEHUE
OKpYKaroIle cpeabl

COCANHCHUSIMU CCPBI

26

Briuncnenne
MacCOBOHU I0IH
BBIXOJ1a IPOJYKTA

peakuuu

27

Oo6mmas
XapaKTepUCTHKA
351eMEHTOB VA-

rpynnsl. A3or,
pacrpocTpaHeHHe B
IpUpoJE,
¢busnyeckue u
XUMHUYECKHE

CBOWCTBA

28

AMMHax, ero
¢busnveckue u
XUMHYECKHE
CBOMCTBA,
MOJTy4YeHUE U

IIPUMEHEHUE

29




IIpakTrueckas
pabota Ne 3 o Teme
«Tomyuenue
aMMHaKa, U3yuyeHue

€Tr0 CBOICTB»

30

A30THast KHCI0Ta, €&
¢busnveckue u
XUMHYECKHE

CBOMCTBA

31

Hcnonb3oBanue
HUTPATOB U COJIEU
aMMOHHUS B KQUeCTBE
MUHEPATbHBIX
ynoOpeHuit.
XuMH4YeCcKoe
3arps3HCHUE
OKpYKaroIle cpeabl

COCAMHCHUSAMMU a30Ta

32

docdop. Oxenp
docdopa (V) u
dbocdopHas kucnora,
¢busnyeckue u
XUMHYECKUEC
CBOMCTBA,

MOJIyYCHUE

33

Hcnons3oBanue
docdaros B
KauecTBe
MHUHEPAJIBHBIX
ynoOpeHuit.
3arpsi3HeHue
IIPUPOJHOU Cpelbl

dbocharamu

34

3 yeTBEpTH




Yraepon,
pacrpocTpaHeHHe B
npupoae,
¢busnyeckue u
XUMHUYECKHE

CBOWCTBA

35

Oxcuppl yraepoaa,
ux (puzndyeckue u
XUMHUYECKHE
CBOMCTBA.
DKOJI0ru4ecKue
npoOJIeMbl,
CBSI3aHHBIE C
OKCHJIOM YTJlepoJia

av)

36

YroapHasg KUCIIOTa U

eé comu

37

IIpakTrueckas
pabota Ne 4 o Teme
"Ilonyuyenue
YTJIIEKUCIIOrO rasa.
KauectBennas
peakuus Ha

KapOoHaT-HOH"

38

[IepBonavanbHbIE
MOHATHUS 00
OpraHUYeCKHUX
BEILIECTBAX KaK O
COEIMHEHUAX

yriepona

39

Kpemuuii u ero

COCAMHCHUA

40

IIpakTrueckas
pabota Ne 5.

Pemenue

41




AKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe
«Baxxneimnme

HeMeTaJlJIbl ¥ UX

COCOUHCHU

IIpomexyrouynas
aJMUHUCTPATUBHAs

KOHTpOJIbHast paboTta

42

MeTaiibl M HX

COCIMHECHUA

Amnamms
IIPOMEKYTOUHOU
aIMUHUCTPATUBHOMN
KOHTPOJIBHOU
pabotsl. O61ast
XapaKTepPUCTUKA
XUMHYSCKHUX
3JIEMEHTOB —
METAaJJIOB.
Merammueckas
CBS3b U
MeTalInyecKas
KpUCTAJUIMYECKAst
peeTKa.
duznueckue

CBOMCTBA METAJJIOB

43

Xumuueckue
CBOMCTBA METAJIJIOB.
DNEKTPOXUMHUYECKHUN
pS HAIPSKEHUI

MCTAIJIOB

44

O0611ue crocoobl
MIOJTyICHUS
meTa1oB. CIuiaBbl.

Briuucienusa no

45




YPaBHEHUSIM
XUMHYECKUX
pEeaKUHnii, €CJI OJJUH
W3 pearcHToB

COZICPKUT IIPUMECHU

ITonsaTHE 0 KOppO3UHU

MCTAIJIOB

46

Ileno4ynbie MeTaJIbI

47

OKcuasl 1
TUIPOKCHUJIBI HATPUS

U KaJlus

48

[I{enouno3eMeabHEIC
METaJIbl — KaJIbIIUNA

U MarHum

49

Baxxneiimnue

COCAUHCHHA KaJIbLIUA

50

O0600611IEHE U
cucreMaTmni3alusia

3HAHUHN

51

4 yeTBepTH

JKEcTrocTh BOALI U
CIOCOOEI €é

YCTpaHECHHUS

52

IIpakTrueckas
pabota Ne 6 o Teme
"YKécTkocTh BOIBI

METOBI €€

ycTpaHeHUs"

53

AJTIOMUHAT

54

AmporepHble
CBOMCTBA OKCHJA U

THIPOKCHIA

55

Keneso

56

Oxcuppl,

TUAPOKCUABI U COJIA

57




xkenesa (II) u xenesza

(111

O0600611IEHE U
cucreMaTrmni3anuia

3HAHUHN

58

IIpakTrueckas
pabota Ne 7.
Pemenue
JKCIIEPUMEHTAIIBHBIX
3a/1a4 110 TEME
«Baxnenmue
METaJIJIbl U UX

COCOUHCHU A

59

Brraucnenus 1o
ypaBHEHUSAM
XHUMHYCSCKHX

pEeaKUunii, €CJI OJIUH
U3 pEareHTOB JIaH B
HU30BITKE HUIIN
COAEPKUT IPUMECH.
Breraucnenus
MacCOBOM 401
BBIXO0/Ia TTPOJIYKTa

peakuuu

60

O0600611IEHE U
cucreMaTrmni3alusia

3HAHUHN

61

Hrorosas
aJIMUHUCTpaTUBHAS

KOHTpOJIbHast paboTa

62

Xumus "
OKPYKAKIIAS

cpena

AHanu3 UTOroBoi

aJMUHUCTPATUBHOMN

63




KOHTPOJIBHOU
pabotsl. Bemectsa u
Marepuaibl B
IIOBCEIHEBHOU

JKHU3HHU YCIOBCKA

XUMHYECKOE
3arps3HCHUE

OKpYKaroIle cpeabl

64

Ponb xumMuu B
peLeHnn
IKOJIOTUUECKHUX

npodiem

65

Pe3epBHOe Bpemst

PesepBHBIil ypOK.
O06o01enue u
CUCTEMATHU3ALNS

3HAHUHN

66

PesepBHbIil ypOK.
O06o01enue u
CUCTEMATU3ALHS

3HAHUHN

67

PesepBHBIil ypOK.
O0o01enue u
CUCTEMATU3ALHS

3HAHUHN

68




Y4eOHO — METOANYECKUI KOMILIEKT

YMK: Tabpuensaa O.C., OctpoymoBa W.I'., CmagkoBa C.A.(8-9 xmacce). YMK
cootBercTBYI0OT ®I'OC OOO 1 [IpumepHOH OCHOBHO# 00pa3oBaTeNbHON NPOrpaMMe OCHOBHOTO
ob1ero oopazoBanust, BXoauT B denepanbHblii epedeHb yYeOHUKOB.

Cocmas YMK ons obyuarowuxcs:

1. Xumus. 8 kinacc: yueOHUK U1t 001ieoo6pa3oBarenbHbIX yupexaenuii / 'abpuensu O.C.,
OctpoymoB N.I".,CnankoB C.A.— M.: [Ipoda, 2022.

2. T'abpuensia O.C., Octpoymon N.I'.,CnankoB C.A. Xumus. 8 knacc. Pabogas Terpaap K
yuebnuky ['abpuensu O.C., OctpoymoB W.I'.,Cnankos C.A.— M.: lpoda, 2022.

3. T'abpuensu O.C., OctpoymoB W.I'.,CnankoB C.A. Xumusa. 8 xmacc. Terpanp mns
71a00paTOPHBIX ONBITOB M NpakTHYeckux pabdor k yueObHuky [abpuensn O.C., OctpoyMmoB
N.I'.,CnagkoB C.A.— M.: lpoda, 2022.

4. Xumus. 9 knace: yueOHUK 17151 001eo0pazoBaTenbHbIX yupexaenuit / ['abpuensu O.C.,
Octpoymos W.I'.,Cnanxos C.A.— M.: Ipocda, 2023.

5. T'abpuensu O.C., Octpoymos U.I'.,CnankoB C.A. Xumus. 9 knacc. Pabogas Terpaap K
yuebnuky I'abpuemnsa O.C., OctpoymoB U.I'.,CinaagkoB C.A.— M.: JIpoda, 2023.

6. I'abpuensu O.C., OctpoymoB W.I'.,CnankoB C.A. Xumusa. 9 xmacc. Terpans mns
71a00paTOPHBIX ONBITOB M NpakTHYeckux pador k yueObHuky [abpuensn O.C., OctpoymoB

N.T'.,Cnaakxos C.A.— M.: [Ipoda, 2023.

Hns npenooasamensi:

1. Xumus. 8-9 knaccel: pabouast mporpamma k auaun YMK nox pen. 'abpuensna O.C.,
Octpoymosa W.T'.,CnankoBa C.A.— M.: Jlpocda, 2022.

2. Xumusa. 8-9 kmaccel: Meroamueckoe mocobue k yueOHuky [abpuensHa O.C.,
OctpoymoBa W.I'.,CnanxoBa C.A.; mox penakmueir I'abpuensna O.C., OctpoymoBa W.T.,
CnanxoBa C.A. — M. - [Ipoda, 2022.



